Role of tissue-specific promoter DNA methylation in regulating the human EKLF gene.
Erythroid Krüppel-like factor (EKLF/KLF1) is an erythroid-specific transcription factor whose activity is essential for erythropoiesis. The underlying mechanisms for EKLF specifically restricted to erythroid cells are of great interest but remain incompletely understood. To explore the epigenetic regulation of EKLF expression by promoter DNA methylation, we investigated the methylation status of the EKLF promoter and EKLF gene expression from a panel of human tissues. We observed that erythroid-specific hypomethylation of the EKLF promoter in adult erythroid cells was positively associated with EKLF expression. Demethylation of the EKLF promoter by 5-aza-2'-deoxycytidine led to elevated EKLF expression in non-erythroid cells. We further uncovered that EKLF promoter DNA methylation reduced the binding affinity for the transcription factors GATA1 and c-myb (MYB), which in turn silenced EKLF expression. These results suggest that hypomethylation of the EKLF promoter has functional significance in the establishment and maintenance of erythroid-specific gene expression.